1/42 



2- 



o 
or 



CO 

o 



CO 
UJ 
CD 



o- 



-2- 



-3- 



SL0PE= 


0.225 ^m/pm 







-15 -10 -5 0 5 

WAVELENGTH SHIFT (pm) 



FIG.1A 



10 15 




FIG. IB 



2/42 




FIG.2A 




AIISN31NI aaznvwaoN 



4/42 

r^ooCT>o<«— osjroxt-mco 

-r— ^^CSICNJCNJCSJCSJCNJCSI 




CMCMCMCsJCMCMCSICVICM 

\\\\\\\\\ 




5/42 



mcor^coo>0"— cnj 
CMCsjCNJCMCsjrororo 




8/42 




II 



ill 

Cl_ =^ Q 

^ Q ^ 

3£§ 



O 

o 

CSI 



o 
o 
o 



o 
o 
oo 



on 

CO ^ 



>< 

Q- 



o 
o 
o 
o 



o 

CD 
O 



o 
o 
o 
o 



— r 

o 
o 
o 
m 

CNJ 



"T" 
O 

o 
o 
o 

CNJ 



"I 

o 
o 
o 
m 



o 
o 
o 
o 



o 
o 
o 
m 



o 
o 



o 
o 
cni 



A1ISN31NI 



9/42 




O 
O 

eg 



o 
o 
o 



o 
o 
oo 



o 
o 

CO 



>< 



CSJ 



o 
o 



o 
o 

CM 



o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 




m 


o 


in 


o 


LO 


o 




ro 


ro 


eg 


eg 







o 
o 
o 
m 



A1ISN31NI 



10/42 




11/42 




A1ISN31NI (BZnWHON 




JWSN31NI Q3ZnVWdON 



13/42 



§ E i. 

O E E n E 

Q- Q. | I 

31 ^ lO ^ LO 

o ^ 

z j> 5 <u a> a> 

t-> Q_ q_ q. Q- Q. 




CD 
O 



o 



in 
o 



ro 
O 



o 

I 



ro 
O 
I 



# 

o 
I 



o 
I 



o 
I 



CO 

o 
o 



^ Q 

O 

_ OL 



6 

Q 



i — i — i — r 



o 
oo 



m 



o 



in o 

CO CO 



in o 
m m 



m 



(wu) OD 30VIAII 



14/42 




o oo co ^ cm Oooco^-<^o 

Csl * — * — * — * — * — 



(%) 3aniiivi 3ansodX3 



15/42 




CO 

o 

O 



_ o 



CO 

s 

o 



CNJ 

o 



ISVdlNOO 39VM 



17/42 

EES 

0-0-0- 




AIISN31NI 39VM TVIdBV 



18/42 



20 
18 
16- 
14- 
12- 
o 10- 
8- 

8 6- 
4- 

2- 

0-h 
120 



NA=0.6 



180 ~M 
MASK (nm) 

FIG.4A 



FWHM=0.35pm 

FWHM=0.7pm 

FWHM=1.2pm 




260 



CD 

i 



20- 
18- 
16 
14 
12- 

10 



NA=0.7 




-■— FWHM=0.35pm 






FWHM=0.7pm 






-•— FWHM=1.2pm 








i i 


i 


* - 

T 7 T -1 



120 140 160 180 200 

MASK (nm) 

FIG.4B 



220 



240 260 




120 140 160 180 200 220 240 260 

MASK (nm) 



FIG.4C 



19/42 




FROM 
WAVE 
METER 



MIRROR 14 



MIRROR 
MOUNT 86- 



20/42 



80 



LEVER 
ARM ' 




STEPPER 
MOTOR 
MOUNT 



STEPPER 
MOTOR 



LNP PROCESSOR 



FIG.5A 



V 7 / 7 / 7 / V A 

/PIEZO STACK/ 

\/ ////// / 




84 



^^6r¥ 





MIRROR 




FIG.5B 



21/42 




1, G O 3-6 ^ H 5 . O 5 .1. 3 O 2 



22/42 



PIXEL 0 

I 



CENTER 
LINE 

PIXEL 511 | PIXEL 512 

V/ 



PDA AXIS 
PIXEL 1203 



T 



500/im 



1 



25/im 



25,600/jm 



FIG.6A 



23/42 




(mt\m i3xid) 
xvyav 3aoia oioHd 

SMV3d AIISN31NI 



24/42 




25/42 




26/42 




28/42 



I I 



CO 

o 



X 



<J 5 <£> 



CO 



Q O 



3 



o 
o 



oo 

CM 



CD CO 
<C LU 

3 Li- 

O 



CM 



\ 



CD 

CO 



\ 



CD 

CO 

4- 




CN 

9 : 











LU 

1 

GD 




GRAMME 
LOGIC 
DEVICE 


0 




on 

Q_ 






30/42 




31/42 




(wd) H19N313AVM i30dVl WOHJ N0I1VIA3Q 



MEASURE A N 



32/42 



CALCULATE 
N 




CALCULATE 
N 



AXEo = 



FIG.8D 







MOVE 






STEPPER 






- STEP 





CALCULATE 
POSITION 
OF STACK 
80 Sp 



YES 


RECORD 






TIME T 0 





RECORD 
TIME T 0 



SIGNAL LNP 
TO MOVE 
STACK ENOUGH 
TO PRODUCE 
AXE 4 

~T~ 



SIGNAL LNP 
TO MOVE 
STACK ENOUGH 
TO PRODUCE 
AXE 2 



33/42 



LASER PULSE 



k=PULSE I 



kth DEFINES "k" REGION 
LCE=LINE CENTER ERROR 
V=PET VOLTAGE 

Vmax =max pzt voltage 



CALCULATE 
LCEk 




k REGION 
£ REGION 



ILCE = ILCE + LCE|< 




ILCE =ILCE +ILCE k 



V k+1 =V k +P*LCE k +l*LCE 



I 



Vk.t+1 =Vk,t+Pk* LCE k +l k *ZLCE k 



MOVE STEPPER 
DOWN 



MOVE STEPPER 
UP 



I 




FIG.8E 



34/42 




FIG.9A 



35/42 



COMMAND 

WAVELENGTH 

3 i ; : — — — — ; r 




-3 h > — ' 

O 0.05 0.1 0.15 0.2 0.25 0.3 

TIME (SECONDS) 



FIG.9B 



36/42 




i 1 1 1 1 1 1 i i i r 

0 200 400 600 800 1000 1200 1400 1600 1800 2000 



FREQUENCY (Hz) 



FIG.9C 




FIG.9D 



38/42 



i i 

— DESIRED SPECTRUM 

— 30 PULSE FIT 




-4 -3 



FIG. 1 0A 



-| 1 1 1 r 

-2-10 1 2 
CENTER WAVELENGTH (pm) 




FIG. 1 0B 



10 15 20 
PULSE NUMBER 



30 35 



39/42 




FIG. IOC 



40/42 




WAVELENGTH 



FIG.10E 



41/42 



1.4- 
1.2 - 


I I I I I I 
CURVE FIT Z 


3 

— DESIRED 

— FIT 

— PULSE ' " 








g 0.8 - 




/ \ 












S> 0.6- 








0.4- 








0.2 " 

0 - 


J 


A 




l i i i i i 



1 1 1 I I I I I I 

-4-3-2-101234 

CENTER WAVELENGTH (pm) 



FIG. 1 0F 




-2 -1.5 -1 -0.5 0 0.5 1 1.5 2 
CENTER WAVELENGTH (pm) 



FIG.10G 



42/42 













TIME 















FIG.10H 









f\ TIME 




* — ' 







FIG. 101 



